Bcl2-A1 interacts with pro-caspase-3: implications for amyotrophic lateral sclerosis.
Expression of mutant SOD1 typical of familial amyotrophic lateral sclerosis (ALS) induces the expression of Bcl2-A1, a member of the Bcl2 family of proteins, specifically in motor neurons of transgenic mice. In this work, we have used immortalized motor neurons (NSC-34) and transgenic mice expressing mutant SOD1 to unravel the molecular mechanisms and the biological meaning of this up-regulation. We report that up-regulation of Bcl2-A1 by mutant SOD1 is mediated by activation of the redox sensitive transcription factor AP1 and that Bcl2-A1 interacts with pro-caspase-3 via its C-terminal helix α9. Furthermore, Bcl2-A1 inhibits pro-caspase-3 activation in immortalized motor neurons expressing mutant SOD1 and thus induction of Bcl2-A1 in ALS mice represents a pro-survival strategy aimed at counteracting the toxic effects of mutant SOD1. These data provide significant new insights on how molecular signaling, driven by expression of the ALS-causative gene SOD1, affects regulation of apoptosis in motor neurons and thus may have implications for ALS therapy, where prevention of motor neuronal cell death is one of the major aims.